Binomial Theorem

Exercise 10A
Q. 1. Using binomial theorem, expand each of the following:
(1 - 2x)5
Answer : To find: Expansion of (1 — 2x)°

I
n — ni

Formula used: (i) = (-0

(ii) (a+b)" = "Coal + "C1a™'b + "C2a™2b? + ...... +"Cp1ab™ + "Cob"
We have, (1 — 2x)°

= [°Co(1)°] + [PC1(1)>1(-2%)"] + [PC2(1)>*(-2x)?] + [*C3(1)>*(-2x)°]+ [°Ca(1)>*(-2x)"] +
[°Cs(-2x)°]

= |oics- 0)'(1) ] [1'(5 1)'(1)4(2")] [21(5 =51 D<) ]

. ["3T(§"—I§)7 (1)2'(sx3)] + [:”(:—Lm (1)1(1ex4)] - [% (32x5)]

= 1 —5(2x) + 10(4x?) — 10(8x3) + 5(16x*) — 1(32x°)

= 1 —10x + 40x? — 80x® + 80x* — 32x°

On rearranging

Ans) —32x° + 80x* — 80x3 + 40x? — 10x + 1

Q. 2. Using binomial theorem, expand each of the following:
(2x - 3)°

Answer : To find: Expansion of (2x — 3)®

n - n!
= (-

Formula used: (i)

(ii) (atb)" = "Coa" + "C1a™'b + "C2a"?b? + ...... +"Cn1ab™! + "Cnb"



We have, (2x — 3)8

= [°Co(2x)°+[°C1(2x)>"(-3)T+[°C2(2x)°2(-3)]+[°Ca(2x)*3(-3F°]+ [°Ca(2x)*4(-3)] +
[°Cs(2x)*>(-3)°] + [°Ce(-3)°]

|

6! [ 6!
[0'(6 0)! (Zx)] G (2")5(3)] [2'(6 ) (2")4(9)1

a2 202y +[ o (2x)2(81)]

31(6-3)! 41(6-4)!
6!
- (2x) (243)] [6'(6 =i (729)‘

= [(1) (64x°)] - [(6)(32x°)(3)] + [15(16x*)(9)] — [20(8x°)(27)] + [15(4x*)(81)] —
[(6)(2x)(243)] + [(1)(729)]

= 64x°5 — 576x° + 2160x* — 4320x3 + 4860x2 — 2916x + 729

Ans) 64x5 — 576x3 + 2160x* — 4320x> + 4860x% —2916x + 729

Q. 3. Using binomial theorem, expand each of the following:
(3x + 2y)°

Answer : To find: Expansion of (3x + 2y)°

ne — n!
Formula used: (i) = (@-i®)!

(ii) (a+b)" = "Coa" + "C4a™'b + "Coa™?b? + ...... ' Cunab™! + °Cib"
We have, (3x + 2y)°

= [°Co(3x)>°] + [PC1(3x)>"(2y)"] + [PC2(3x)>2(2y)?] + [PCa(3%)>*(2y)°I+ [*Ca(3%)*>
4(2y)*] + PCs(2y)]



51 51

= [0!(5-0)! (243"5)] + [11(5-1)! (81x4)(2y)] +
51 51

[2!(5—2)! (27"3)(4"2)] ® [3!(5—3)1 (9"2)(8"3)] ¥

[% (3X)(16"4)]+ [5!(?—5)! (32Y5)]

= [1(243x°)] + [5(81x*)(2y)] + [10(27x°)(4y?)] + [10(9%*)(8y°)] + [5(3x)(16y*)] +
[1(32y°)]

= 243x° + 810x%y + 1080x3y? + 720x2y3 + 240xy* + 32y°
Ans) 243x° + 810x*y + 1080x3y? + 720x%y2 + 240xy* + 32y°
Q. 4. Using binomial theorem, expand each of the following:
(2x - 3y)*

Answer : To find: Expansionof (2x — 3y)*

ne — n!
Formula used: (i) [ [ (ol

(ii) (atb)" = "Coa" +AC4a™p +"Coa"2b? + ...... +"Ch-1ab™! + "Cpb"
We have, (2x — 3y)*
= [*Co(2x)*7] + [*C1(2x)*1(-3y)"] + [*Ca(2x)**(-3y)?] + [*C3(2x)*3(-3y)’]+ [*Ca(-3y)"]

4! 4! 41
01(4-0)! 0] - [11(4—1)! 0°G3y) |+ [m (2x)%(3y?)] -

41 41
[3!(4-3)! (ZX)1(27Y3)] * [4!(4-4)1 (81"4)]

= [1(16x%)] - [4(8x°)(3y)] + [6(4x?)(9y?)] — [4(2x)(27y?)] + [1(81y*)]
= 16x* — 96x%y + 216x%y? — 216xy> + 81y*

Ans) 16x* — 96x3y + 216x2y2 — 216xy° + 81y*



Q. 5. Using binomial theorem, expand each of the following:
6
( 2% 3 ]
S 2ZX.

-2
Answer : To find: Expansion of * 3 2%

i o D

Formula used: (i) ™ (n-r)ir)!

(i) (a+b)" = "Coa" + "C1a™'b + "Cra™2b? + ...... +'Cp1ab™" + "Cnb"

[ 6t 2x\°] [ e /2x\°/3
- hO!(G-O)'(?) } _1!(6-1)!(?) (ﬂ) *
6 /2x\*/ 9\ 6! 2x\° [ 27
21(6- 2)1( ) 4x2) ~ |31(6-3)! (_) (@) *
[ 6! x\? 243
41(6-3)! 3) 16x4 51(6-5)1 (32x5)

+ oo (650

/"""‘\




- [+ )] - o) ()]« [=(50) ) o)
(sl [=(5) ()] -[+(5) (220 + [+ (&)

. 32, 2 pp, 1351 243 1 L7291
729" 27 X +3 3 = 2 x2 8 x T 6ax8

64 o 32, 20, 1351 2431 7291

ans) 7290 270 T3 TT T B T Ga %

Q. 6. Using binomial theorem, expand each of the following:

2_3_x)7
Answer : To find; E A/

class24

Formula used: (i)

(ii) (a+b)" = "Coa" + "C1a™'b + "C2a™2b? + ...... +1Cp1ab™" + "Cyb"

-2y
We have, 7

[ 7Co(x) 7]+ +

1 2
7€y (x)7? ( ?) +]7C,(x )72 ( ?)
-7 273 3% o .7 2\74 3X ? 7 n7-5 3x .

C5(x?) ('7) + [ 7C4(x?) ('7) + |7Cs(x?) ('7) +
_ 5: _ 7
7C6(x2)7‘6 (‘ %) + 7(:7 (_ ?) ]




[o'(7 o (] 1'(7 g7 6 (Bx) 2'(3 351 ()" (gxz)
’ 3'(;Is)l ()" (231); )l [4'(7 -3)! 6’ (2:())(1)] [5*(7 5)!
()" (f::c))(?)l [sl(7 &1 ) (171%/96);;)] [7'(7-7)'(8221:;:;)]
ol ok
| (2137?;‘1 16807 117649
(823523
=x"-3x" + ( ..
(2741?1)"9’“( ;

Ans)

27 135 405 729 729
14 _ 13 12 _ 11 10.. g9 8 _
e "'( 7 )x (49 )x "'(343)" (2401) +(16807)x

405
11 10 _
2)xtt+ (333

),ﬁ:lCISS24

o)

Answer : To find: Expansion of © Y



Formula used: (i) ™ (n-nir)

(ii) (a+b)" = "Coa" + "C1a™'b + "Cra™%b? + ...... +"Cp1ab™! + "Cpb"
1\
&
We have, y

1

1 1

1 2 3 4
= 5Co(x)5'9'+5C1(x)51( y) +5Cz(x)52( y) +5Ca(x)53( J') +5C4(x)54(_;) * 5Cs

=)

0!(5- 0)1( )] [11(5 1)1( ) ‘ [2!(5 2)1("3) (3%)]

1

5[
-~ [31(5-3)!
=
[1(x5)1-[s
x4 x3 x2
o x5« 5= 4 10— = 1005 + 5 =
y Ty Ty T eE Y
4 3 2
%5 <54 10 = 10 + S §5
Ans) y y y Y

Q. 8. Using binomial theorem, expand each of the following:

(VE+4)

VX+vy)°

Answer : To find: Expansion of (

ne~ — n!

Formula used: (i) = (-HO!




(ii) (a+b)" = "Coa" + "C1a™'b + "C2a™2b? + ...... +NCqab™! + "Cyb"

8
We have, (&4"/7)

1 1
We can write ‘/i as X2 and ‘N as y2

¥ RS
Now, we have to solve for

- o)™ )" (] sl (]
sz(xf)m (ﬁ)i # [rea) ™ ()] fesl) ()] +
)+ e ()7 (] + [eeel)']

e O0le laes )] -

F lar )g("g) (yi): + [%(xf)(ﬁ)‘ +

s |+ b 6] + laraen )

8-5

> 169 1+ [8(<) (17)] +1286)(1 + [56 () (12)]
+[706) )1+ [56 () ()] +128G)61+ [8(x) (42)] + 1G]

ans) &) + 867G 7) 4 286) ) 4+ 56(7)G7) 4 706D 64 56 ()G 7) 4

28(x)'(y)® + ax2)y72) , (v)*

Q. 9. Using binomial theorem, expand each of the following:

(5-3F)



af.. __ 3
Answer : To find: Expansion of (‘E \/5’ )

Formula used: (i) = (00!

(i) (@a+b)" = "Coa" + "C1a™'b + "Coa"2b? + ...... +"Ch1ab™"! + "Cpb"

4 6
We have, (ﬁ-W)
. i, P
We can write Vx as X2 and ﬁ as V2

1 1,6
x§-y§)

Now, we have to solve for (
\ 6-0
= [ GCo(x;) ] + GCI X3

sca(s) (o

1 [ (] +
46!854 2k

= [*co(e)] - [eea() ()] + [oea() ()] - [oealie) ()] +
[ees() (4)]- [es() ()] + [cs()]

1 [ 6! ™/ 2y
[o:(s 0)1("2)] ’1'(6 e (";)] ¥ _m(ﬁ)(ﬁ)_

6! 6! nea] [ 6 pangs
) [3 (6-3)1 ¥ (")l + [4! (6-4)! (<) ("g)l " |51(6-5)! (+) (’5)‘

[6'(6 6)' (Yz)]



= 116 1 [6 () ()] +[15(<) (%)] - o) (yN+ [15(<) (%)]-

[5 (xi) (vg)] +[1()]

= X2= 6ays + 15:ys - 20Xy + 15,3~ 6roys + 2

Ans) X2~ 672y + 15573y = 20Ky + 157y s= 6oy 4+ y2
Q. 10. Using binomial theorem, expand each of the following:

(1 + 2x - 3x?)*

Answer : To find: Expansion of (1 + 2x — 3x2)*

ne~ _ n!
™ (n-r)i(r)!

Formula used: (i)

(ii) (a+b)" = "Coa" + "Cyalilb + "Coa™2h? + ...... +1Cp.1ab"™! + NCyb"

class24

We have, (1 + 2x =

= [*Co(@)*?] + [*C1(a)*"(b)"] + [*C2(a)**(b)’] + [*Ca(@)*3(b)*]+ [*Ca(b)*]
= [*Co(a)'] + [*C1(a)’(b)"] + [*Ca(@)*(b)] + [*Ca(a)(b)’]+ [*Ca(b)]
(Substituting value of b from eqn. i)

4! 4!

. " .
01(4-0)1 (a)4]+ [1!(4-1)! (a)3(-3x2)1] t 121@2) (a)z('3x2)2]

-4 4! :
3ia-3)1 ) ( '3"2)3] a [4!(4—4)! (-3x%)* |

4

(Substituting value of b from eqn. i)



= [1(1+2x)%] - [4(1+2x)3(3%x2)] + [6(1+2x)%(9x%)] -
[4(1+2x)(27x%)3] 4+ [1(81x®)%]

We need the value of a*,a® and a2, where a = (1+2x)

(i)

For (1+2x)*, Applying Binomial theorem
(1+2x)*=>
ACo(1)*0 + 4C1(1)*1(2x)! + 4Ca(1)*2(2x)2+4C3(1)*3(2x)3 + *Cq(2x)4

41 L. A . 41 I~
= 9ig-0)1 (1) Tz (17(2X)7+ g5y (1)%(2%)

4!

+ 3ica-3n (4;3)! (1)(2x)* +

41
ai@-ay 2

= [1]+ [4(1)(2x)] + [6(1)(4x?)] + [4(1)(8x?)] + [1(16x7)]

=1+ 8x +24x2 +

2 4 3253 + 16)@.!@ 5824

3+3a%b+3ab?

We have (1+2x)*= 1
For (a+b)® , we hay
For, (1+2x)3, substitutinga = 1 and b = 2x in the above formula
= 13+ (2x) 3+3(1)2(2x) +3(1) (2x) 2

=1 +8x3 + 6x +12x?

=812 Bt 1 w{iV)

For (a+b)? , we have formula a?+2ab+b?

For, (1+2x)?, substituting a = 1 and b = 2x in the above formula
= (17 +2(1)(2x) + (2x)

=1 +4x +4x2

42 +4x+1 ... (V)

Putting the value obtained from eqn. (iii),(iv) and (v) in eqn. (ii)



= 1(1 + 8x + 24x? + 32x3 + 16x%) -4 (8x° + 12x%+ 6x +1)(3%x?)
+6(4x% 4+ 4x + 1)(9x*) -4 (1+2x)( 27x5)% + 1 (81x®)

= 1(1 + 8X + 24x? + 32x3 + 16x%) - 4 (24x° + 36x* + 18x°+ 3x?)
+ 6 (36X + 36X5 + 9x%) - 4 (27x6+54x7) + 1 (81x8)

=1+ 8x + 24x% + 32x3 + 16x* - 96x° - 144x* - 72x3 - 12x2 + 216x° + 216x° + 54x* -
108x8 - 216x” + 81x8

On rearranging
Ans) 81x8 - 216x’ + 108x° + 120x° - 74x* - 40x3 + 12x2 +8x+ 1

Q. 11. Using binomial theorem, expand each of the following:

Answer : To find! E:

n

Formula used: (i) (0O

Now the equation becomes (a + b)*

= [*Co(a)*°] + [*C1(a)**(b)'] + [*C2(a)*?*(b)*] + [*Ca(a)*(b)] +
[*Ca(b)*]

= [*Co(a)*] + [*C1(a)*(b)'] + [*C2(2)*(b)?] + [*C3(a)(b)?] + [*Ca(b)?]



(Substituting value of b from eqn. i)
4! [ 4! 2
P 4 s — s (s
= [0:(4 oy (@) ]+ 1@ @) ( x)

[ﬁ @ (- 2)3: . [4!(:'-4)' (- ;)

(Substituting value of a from eqn. i)

[ ()] [ (D G+ o (3 ()]
oD @) G,

We need the value of a%,a® and 2

2, where a = (1+ %)

class24
(1+3)"_

Peo()*0] + [*Ca(a)* - 1(2) | + [eany*-2(2) ] + [*esay*-
3(3) ]+ ['es®]
= [0'(2:0)' (1)4] ¥ [1!(11)1 (1)3(%)1] * [2!(22)! (1)° (2)2]

41 3 41 xye
* [simn © @]+ e @

-t o () o ()]« s ()< 5

s @ ()]

+



1+ 2x 3x2 . x
= — —
ok bW+ g Fig

On rearranging the above eqn.

1 ;. 1 .. .38,
= 7g X +§x +—2—x + 2x + 1 ... (iii)

(+5)“ 14 1 3
We have, 2/ =16 +2x34+2¢2+4+2x+1

For, (a+b)?, we have formula a®>+b3+3a’b+3ab?

(149 x

For, (a+b)? , we have formula a2+2ab+b?

(1+3)
For, 2/ substituting a =1 and b = 2 in the above formula

X

s () + ()

x2
=>1+X+(z)

x2 1
S THx+l

Putting the value obtained from eqn. (iii),(iv) and (v) in eqn. (ii)



1 1 3 x3 3x? 3x 2
. Zx2 =1 Ao =
= [1(16)( - 5 X +2x +2x+1)‘ [4( 2 + B +1)(x)‘

o5 +xe 1) @) - PG+ )

1 1 8 24 24
W SN N L 2 2. -
=>16x +2x +2x +2X+1-x-6x-12 +6 x+x2
32 16 16

— + Pa—
x* x&E " x*
On rearranging

1 3 2 lpse ¥ 85 I 16
Ans)lﬁx +3 x+ “ X2 - 4x - =51 N-

Q. 12. Using binomialtheorem, expand each of the following:

class24

(3x2 - 2ax + 3a?)3

Answer : To find: E: — 2ax + 3a2)3
Formula used: (i) T (0!
(i) (a+b)" = "Coa" + "C1a™'b + "Coa™?h? + ...... +"Cpiab™! + "Cob"

We have, (3x2 — 2ax + 3a2)?

Let, (3x2 = 2ax)=p ... (i)

The equation becomes (p + 3a2)®

= [*Co(p)*? 1+ [PC1(p)**(3a%)'1+ [PCa(p)*?(3a%)%] + [°C3 (3a%)’]
= [*Co(p)*1+[*C1(p)*(3a2)] + [*Ca(p)(92%)] + [*C3 (272°)]

Substituting the value of p from eqn. (i)

(3x% - 2ax)?(3a?)

1'(3 1)!

3!
m (3)(2 26)()3] ’



3! 3!
4 m (3x2 - 23X)(964)‘ + [m (2766)‘

= [1(3x? - 2ax)? ]+ [3(3x? - 2ax)?(3a?)] + [3(3x? - 2ax)(9a*)] +
[1(272°)°]

(i)

We need the value of p? and p?, where p = 3x? — 2ax

For, (a+b)® , we have formula a3+b3+3a2b+3ab?

For, (3x2 — 2ax)?, substituting a = 3x? and b = —2ax in the above formula
= [(3%2)3]+ [(-2ax)3] + [3(3x?)?(-2ax)] +[3(3x?)(-2ax)?]
= 27x5 — B8a®x? — 54ax® + 36a?x* ... (iii)

For, (a+b)? , we have formula a2+2ab+b?

For, (3x? — 2ax)?, substitutmg a= 3x? and b = —2ax in the above formula
S [(3x2)20+ [2(3x7) (F2ax)h 4 [(-2ax)% '

S Ox — 12x%a + 430 (V). |

Putting the value obtained from eqn. (iii) and (iv) in eqgn. (ii)

= [1(27x® - 8a3x> - 54ax° + 36a2x?)] +
[3(9x* - 12x3a + 4a?x?)(3a?)] + [3(3x? - 2ax)(%9a?)] + [1(27a°)]

= 27x% — 8a®x® — b4ax® + 36a’x* + 81a’x* — 108x%a> + 36a*x? + 81a*x? — 54a°x + 27a°
On rearranging
Ans) 27x8 — 54ax® + 117a’x* — 116x%a® + 117a*x? — 54a’x + 27a°

Q. 13. Evaluate :

(V3+1) +(v2-1)



VZ+1)°+(v2-1)°

Answer : To find: Value of (

ne~ — n!
Formula used: (ij (00!

(i) (a+b)" = "Coa" + "C1a™'b + "Coa™?b? + ...... +"Cn4ab™! + "Cnb"

(a+1)0 =
[Gcoaﬁ] +[6C136-11] + [6(:236-212 ]+ [6C3a6-313] > [6(:436-414 ]+
[Csa®515] + [°Co1°]

= 5Coa® + C1a® + 6Cra* + 8Cza® + ®Csa? + 6Csa + °Cs ... (i)
B~ =

[°Coa® ]+ [5C1a6(~1)1]+ [°C2a52(-1)? ] + [(Cza®3(-1)%] +
[(C4at4(-1)] + [FCsa®5(~1)"] + [*Cs(-1)°]

= 6Coa®-6C1a®> +© 6Csa? - 6Csa + 6Cs ... (ii) |
Adding eqn. (i) a itnc24 C I ass 2 4

5C2a* + 6C3a® + 6C4a? + 6Csa + 5Ce] +
4a? - 8Csa + 6Cg]

(@+1)8 + (a-1)6 =
[6Coa®- 6C1a® + 6Coa

= 2[6Coa® + 6Coa* + 6Caa? + 5Cg]

A ®) + em o) + e 2 )+ Gl

= 2[(1)a® + (15)a* + (15)a2 + (1)]

= 2[a% + 15a% + 15a2 + 1] = (a+1)6 + (a-1)°

Y

Putting the value of

(V2+1)°+(V2-1)° L, (VD)5 , 15(VD)s, 45(V2): ,

in the above equation

= 2[8 + 15(4) + 15(2) + 1]

= 2[8 + 60 + 30 + 1]



= 2[99]
= 198
Ans) 198

Q. 14. Evaluate :
() (1)

5 5
Answer : To find: Value of (ﬁ"' 1) -(ﬁ- 1)

Formula used: (1) T~ (i)

(ii) (a+b)" = "Coa" + "C1a™'b + "Cra"2b? + ...... +"Cp1ab™ + "Cnb"

(a+1)5 = 5Coa® + 5C1a%dutBCoa5212 + 5C3a5313 + 5C4a5414 + 5Cs15

Yot oclass24
(a-1)°

= [5Coa® ]+ [°C1a%2(=1)] + [5Ca52(-1)?] + [5C3a>3(-1)3] +
[PCsa>4(-1)*] + [PCs(-1)°]

= °Coa> + °Cia* 4&

= °Coa°® - °Cta? + °Csa3 - 5Csa? + 3Casa - °Cs ... (i)
Subtracting (ii) from (i)

(a+1)° - (a-1)° = [°Coa® + °C1a* + °Coa?® + °C3a? + 5Csa + °Cs] -
[°Coa® - 5C1a*+ °Cza3 - °C3a? + °Caa - °Cs]

= 2[*Cqa* + °Caa? + °Cs]

(Gew2)+ Ge= )+ Ges) |

= 2[(5)a* + (10)a? + (1)]

=2

= 2[5a* + 10a2 + 1] = (a+1)° - (a-1)°



V3

Putting the value of

(V3+1)*-(/30)° (V)1 143, 4

in the above equation

= 2[(5)(9) + (10)(3) + 1]
= 2[45+30+1]

= 152

Ans) 152

Q. 15. Evaluate :

(2++53) +(2-+5)

Formula used: (i) Iﬂﬁzdl C I C' S S 2 4

(i) (@+b)" = "Coa" C2a™2b2 + ...... +"Cn.1ab™! + "Cpb"

[7Coa’] + [’C1a7-1b] + [7C»a7-2b?] + [7C3a’7-3b3] + ["C4a’-*b?] +
(a+b)’ = [Csa’-3b%] + ["Csa’-®b®] + ["C7b7]

= "Coa’ + "C1a®b + 7C2a°b? + "Csa*h?® + "Caa’b?* + "Csa?b® + "Csa'b® + 'C7b’... (i)
(a-

[7Coa’] + [7C167'1(-b)] w [7C237'2(-b)2] + [7C3a7'3(-b)3] +
by = C4a74(-b)*] + ['Csa’"5(-b)*] +[7Cea”(-b)¥] + ['C7(-b)’]

= 'Coa’ - 'C1abb + "Caa”b? - "Caa*h® + 'Csa’b* - 'Csa’b® + 'Cea'’b® - 'C7b’ ... (ii)
Adding eqn. (i) and (ii)
(a+b)’ + (a-b)’ = ["Coa’ + 'C1a%b

+ 7Cza%b2 + 7C3a®h? + "Caa’b? + "CsaZb® + Cea'b® + 7C7b7] + ['Coa’ - 7C1a®b
+7C2a%b2 - "C3a*h? + 7Caadb? - 7CsaZb’ + 7Cea'’b - 7Crb7]



= 2[7Coa’ + 7Ca%h2 + "Csa’b? + Cea'bS]

:2’[0'(7 e ] [ 2172 5b2] [4'(7 L ]+ [6‘(7I6)‘ 'b ]]

= 2[(1)a” + (21)a%h? + (35)a’b* + (7)ab]

= 2[a’ + 21a%h2 + 35a%b* + 7ab®] = (a+b)” + (a-b)’

7.

Putting the value ofa=2and b =

(2+73) + (2-V3)’
=2[{27} +{21(2°(v3)} + {35(2°(v3)'} + {7(2(v3)°}]

= 2[128 + 21(32)(3)+ 35(8)(9) + 7(2)(27)]

in the above equation

=2[128 + 2016 + 2
class24
Ans) 10084

Q. 16. Evaluate :
(V3++2) (<5 -+2)

(V3+v2)*-(v3-v2)’

Answer : To find: Value of

|
0P e T

Formula used: (i) ™ (n-n)ir)!

(i) (a+b)" = "Coa" + "C1a™'b + "Coa™%b? + ...... +"Cp4ab™! +"Cnb"
(a+b)® = ®Coa® + °C1a%'b + ®C2a%2b? +°C3a®3b? + 9C4a%b* + °Csa%%h® + OCeb®
= %Coa’+ Cra’b+%Caa’h? + "Csa’b™+ “Caa®b? + *Csab®+9Ceb" ... (i)

(a-b)s =



= [6Copa%] + [6C136'1(-b)] + [6(:236'2(-!3)2] + [5C3a5'3(-b)3] +
[6C4a54(-b)*] + [(C5a%3(-b)"] + [5Cs(-b)°]

= 6Coaf - 6C1a’b + 6Cra*b? - 6C3a’b? + 6Csa?b* - 6Csab® + 5Cebb ... (ii)
Substracting (ii) from (i)

(a+b)® - (a-b)® = [°Coa® + 6C1a%b + 6Caa*b? + C3a’b3 + 6Csa’b* + 6Csab® + 6Cebf] —
[6Coa® - 6C1ab + 6Cra’h? - 6C3a’b® + 6Csa?b? - ®Csab® + 6Csb®]

= 2[°C1a’b + ®C3a®b® + ®Csab”]

e}t e o) + et

= 2[(6)a®b + (20)a3b? + (6)ab]

= (a+b)® - (a-b)® = 2[(6)a’b + (20)a’b® + (6)ab’]

Putting the value of a = andb = V2 in the above equation

class24

_ 603 (2+@03) () +(6)(V3)(V2)]
_ ,[54(V6)+120(V6)+24(V6)]
_ 396V6

Ans) 396‘13

Q. 17. Prove that
n

D "C.3 =4"

r=0

Answer :



n
z nC,.a" " b =(a+b)"

Formula used: "=9

Proof: In the above formula if we puta =1 and b = 3, then we will ge
n

Y " AT = (143"

r=0

Therefore,

n
Z nC,.3"=(4)"
r=0

Hence Proved.

class24

Q. 18. Using bin evaluate each of the following :

() (101)* (ii) (98)*
(iii)(1.2)*

Answer : (i) (101)*
To find: Value of (101)*

n - n!
Formula used: (i) ™ (n-n)ir)

(ii) (a+b)" = "Coa" + "C1a™'b + "Coa™2b? + ...... +NCpqab™" + "Cyb"
101 = (100+1)
Now (101)* = (100+1)¢

(100+1)* =
[*Co(100)*0 ]+ [*C1(100)*1(1)'] + [*C2(100)*2(1)?] +
[*C3(100)*3(1)%] + [*Ca(1)7]



= [*Co(100)* ]+ [*C1(100)(1)"] + [*C2(100)*(1)%] +
[*C3(100)*(1)°] + [*Ca(1)7]

=5 [ m (100000000)] [m (1000000)]

[m (10000)] [m (100)] [m (1)]

= [(1)(100000000)] + [(4)(1000000)] + [(6)(10000)] +
[(4)(100)] + [(1)(1)]

= 104060401
Ans) 104060401
(i) (98)*

To find: Value of (98)*

Formula used: (l) me‘.“‘ CIQ 3824

(i) (@a+b)" = "Coa"+ NC+a! Coa™2b? + ...... +"Ch-1ab™?! + "Chb"

98 = (100-2)
Now (98)* = (100-2)*

(100-2)*

=[ 4Co(100)%°] + [4C1(100)*1(-2)1] + [4C2(100)%2(-2)2] +
[*C3(100)*3(-2)3]1+ [*Ca(-2)7]

= [*Co(100)7] - [*C1(100)3(2)] + [*C2(100)%(4)] - [*C3(100)(8)] +
[#C4(16)]

4! 4!
= [m (100000000)] - [m (1000000)(2)] +

%(10000)(4) ’ %(100)(3) + %(16)
21(4-2)! 31(4-3)! 31(4-4)!



= [(1)(100000000)] - [(4)(1000000)(2)] + [(6)(10000)(4)] -
[(4)(100)(8)] + [(1)(16)]

= 02236816

Ans) 92236816

(i) (1.2)*

To find: Value of (1.2)*

ne~ _ Nl

Formula used: (i) ™ (n-nir)!

(i) (a+b)" = "Coa" + "C1a™'b + "Coa™?b? + ...... +"Cn4ab™! + "Cnb"
12=(1+02)

Now (1.2)4 = (1 + 0.2)*

(1+0.2)*

[4(:0(1)4 0] . ; )1] y [4
(C(1)+3(0.2) mcMi i c@kﬂ3§24

= [*Co(1)*] + [*CH(2)3(0:2)"] + [*C2(1)?(0.2)?] + [*C3(1)*(0.2)%] +
[*C4(0.2)7]

- [ﬁ (1)] + [ﬁ (1)(0.2)] + [2!(22)! (1)(0.04)] %
[ﬁ (1)(0.008)] + [ﬁ(o.oms)]

= [(1)(1)] + [(4)(1)(0.2)] + [(6)(1)(0.04)] + [(4)(1)(0.008)] +
[(1)(0.0016)]

=2.0736
Ans) 2.0736

Q. 19. Using binomial theorem, prove that (23" - 7n -1) is divisible by 49, where n
N.



Answer : To prove: (23" - 7n -1) is divisible by 49, where n N
Formula used: (a+b)" = "Coa" + "C1a™'b + "Cza™?b? + ...... +"Cn4ab™! + "Cpb"
(2% -7n-1)= (23" = 7n—1

=8"-7n—-1

= (147)" = 7n -1

= ICALENCAT + WAL .. HCa 7 1+ NCHI" = Tn—1
=g R g B S T g S +"Cn 7™ + "Cn7" - 7n —1

=1 =T # TCs +C37 * w5+ "Cied T2 ¥ Cn T4 -TH -1

TP Ce +0CaT 4, #90ny PHELNC, 777

= 49["C2 + "C37 + ... + "Cns 7™ + "Cp 72

= 49K, where K = ("G2 + 1C37ut ... + "Cn-1 73 + "C72)

Now, (23" - 7n -1) = 49K

Therefore (2°" - 7n=1) isdivisible by 49

. . 4 .
(2++x) +(2-4X) =2016+24x+x%)

Q. 20. Prove that

4 4
Answer : To prove: (2+V]§) +(2'V{§) =2(16+24x+x?)

n n!

T (n-n)ir)!

Formula used: (i)
(i) (a+b)" = "Coa" + "C1a™'b + "Coa™?b? + ...... +'Cn4ab™! + "Cpb"
(atb)* =4Coa* + “C1a*'b + 4C2a*?b? + “Cza*3b3 + 4Csb*
=4Cea1+1C1a% + *Cha’h? + Caa'b? + T .. [i)

(a-b)* = #Coa* + “Cra*(-b) + 4C2a*?(-b)? +*Csa*3(-b)*+*Ca(-b)*

=*Coa*="*Cia’b+1Caa’b? = 1Csab> +Csb* ... (i)



Adding (i) and (ii)

(a+b)* + (a-b)” = [*Coa* + “C1ab + “Ca%b? + “Caza'b® + 4Csb?] + [*Coa* - “C1a®
+ 4Coa?b? - “Csab3 + 4C4b?]

= 2[*Coa?t + 4C2a%b? + “Csb?]

|Gazre®)+ (Gamr®e’) + GG’

= 2[(1)a* + (6)a2b2 + (1)b¥]

=2

= 2[a* + 6a%b? + b*]

Therefore, (a+b)* + (a-b)’ = 2[a* + 6a%b? + b¥]

p=(VX)

Now, putting a = 2 and

(2+vX) +(2-v%)" _..

in the above equation.
2)4 + 6(2)? (\&)2 + (\&)4]

class24

= 2(16+24x+x2)

Hence proved.

8
4x 5
) . : 5 2x
Q. 21. Find the 7 term in the expansion of
8
4x 5
F+a)

Answer : To find: 7" term in the expansion of

n — n!
Formula used: (i) = (00!

(ii) Trea =NCra™ b"

For 7! term, r+1=7



7" term = Te+1

HN*® r5Y°
=8¢ (%) (2)
5 2x

o 1~1~]
= (28) (%) (f::)

4375

= ¢
4375
Ans) x*
12
{ = J
T .3
Q. 22. Find the 9t" | oxpansion of b 2a .

Answer : To find:

Formula used: (i)
(i) Tre1 ="Cra™ br

For 9" term, r+1=9

oth term = Tg+1

(a)lz-ﬂ _b)s
= 12C5\s 2

g ) O




34 bB
= 495(?) (25631")
(495b4 )
- \256al2

( 495 p* )
i3
Ans) \256 2

(\/;—-\/}_')1?-

Q. 23. Find the 16™ term in the expansion of

17
Answer : To find: 16" term in the expansion of (‘E - ﬁ )

n — n!
™ (n-nir)!

Formula used: (i)

(ii) Tre1 = "Cra™ b'
class24

For 16" term, r+

=>r=15

17
In, (ﬁ—\/?)
16" term = T15+1

=" 17(:15 (mi?di(_ﬁ)m

171 o
= Teicaz-151 V) (W)

15
= 136(x)(-y)Z
= 136xy =

15
Ans) -136 y ?



18

1
] JXZL

( -
Q. 24. Find the 13 term in the expansion of * 3\/;

18
1
9x — —)
Answer : To find: 13" term in the expansion of ( 3Vx

n - n!
Formula used: (i) (i)

(ii) Tret = "Cr @™ bF
For 13t term, r+1=13

>r=12

18
1
o, (9% 55)
13" term = T12+1

class24

18!
= 121(18-12)!

(9%

1
= 18564 (53 1441 XG) (m)

= 18564

Lo | A

2+
Q. 25. Find the coefficients of x” and x® in the expansion of [

Answer : To find : coefficients of x” and x®

Formula : bre1 = (:) il

By i

Here, a=2,

[N



We have, trsr = (?) il

“ten= () @™ (3)
m 2%
=() 5 =

To get a coefficient of x”, we must have,

x =X
er=7
2!1—7

=(3) %

Therefore, the coefficient of X

And to get the coefficient of x® we must have,

X8 = x'

class24
oh-=8

Therefore, the coefficlent of x® a®

Conclusion :

_(n) 227

« Coefficient of X’ (7) 37
n-a

—~ (:) 239

Q. 26. Find the ratio of the coefficient of x'® to the term independent of x in the

: \15
) 2
X~ +=

X

« Coefficient of x®

expansion of[

Answer : To Find: the ratio of the coefficient of x' to the term independent of x

= n n-r pr
r+1 — r d

Formula :



_ 2
T x

Here, a=x2, and n=15

We have a formula,

gy = (I:) T pr

() cor

) e
(15) (x)30—2r (2)1:‘ (X ;i
)

r
(15
r

(15) (z)r (X)BO—SI

(X) 30—-2r-r (2) r

To get coefficien

class24

«30-3r=15
*3r=15
er=5

x15 (155) (2)°

Therefore, coefficient of
Now, to get coefficient of term independent of x that is coefficient of x? we must have,
(x)303 = X0

*«30-3r=0

*3r=30

r=10



Therefore, coefficient of x0= (ig) (2)%
put o) = () [ Q) =GL)]
=(Y) @

Therefore, the coefficient of x°

Therefore,

coefficientof x** (%) (2)°
coefficient ofx® (%) (2)10

B 1
-~ (2)5
1
32

Il

Hence, coefficient o

ient of x0 = 1:&' 4

Conclusion : The ratio of co it of x'° to coefflclent of X § 1:32

Q. 27. Show that the the coefficient of x'° in the expansion of (1 — x2)'"%and

4110

x -2
X

the term independent of x in the expansion of * } is1:32.

2310
x —
Answer : To Prove : coefficient of x'% in (1-x?)'%: coefficient of x° in ( ") =1:32

For (1-x2)10 ,
Here, a=1, b=-x? and n=15

We have formula,

— (:) At T pr

= () sy



